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AUTOMATED APPLIANCE CONTROL SYSTEM 
BACKGROU ND 
X - T>-e Field of th« Tm,^,-^ 

This invention relates to apparatus used to 
. • communicate commands to electrical appliances from 
remote locations. More particularly, the present 
invention relates to appliance automation systems used 
to control household appliances.. 
2 - The Prior a-r-f-^ 

The sophistication and number of features offered 
by consumer electrical equipment is rapidly increasing 
As the number and complexity of electrical equipment 
increases, it has become more difficult to competently 
control all of the functions provided by such modem 
appliances. Consumers are also anticipating the 
widespread use of appliance automation systems, also 
commonly referred to as "home automation systems," which 
allow comprehensive control of a wide variety of 
appliances from one or more locations in a structure 
such as a residential structure. 

Appliances which users are finding increasingly 
difficult to control include, but are not limited to, 
devices such as televisions, video cassette recorders 
compact disc players, compact disc changers, laser disc 
Players, audio cassette" decks, audio receivers, video 
receiver,, audio and video signal processing equipment, 
AM/FM tuners, digital audio cassette decks, cable 
television control boxes, motorized window coverings 
motorized skylights, building heating and cooling 
systems, lighting control systems, computers, as well as 
other similar devices, all of which may hereinafter be 
referred to as "appliances." 

As will be appreciated, there are a multitude of 
appliances already in use which are not compatible with 
any appliance automation system. such presently 
available appliance automation systems include those 
systems which adhere to promulgated standards such as 
CEBus®, ECHELON® , SMART HOUSE , MEDIALINK® and D2B® 
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appliance automation standards or any appliance 
automation standard now available or which may become 
available in the future. Government and industry action 
.. in the near future will likely mandate that newly 
manufactured appliances provide compatibility with one 
or more appliance automation standards. 
Disadvantageous^, under the present state of the art, 
existing appliances will not be able to cooperate with' 
the appliance automation systems which are now being 
proposed. Moreover, in view of the number of competing 
and incompatible appliance automation standards, some 
manufacturers may opt to incorporate features which are 
compatible only with an appliance automation standard 
which is different than those compatible appliances in 
the structure. 

Moreover, if industry experts are correct, an 
explosion in the amount of information which is 
delivered to a residential or commercial location is 
about to occur. References to an "information super 
highway" are raising the expectation that every member 
of a modem industrialized society will soon have access 
to vast amounts of information for education, business, 
and entertainment. Moreover, the promise is being made 
that this information will be delivered to both 
commercial and residential locations in an easy and 
ready-to-use format. 

Unfortunately, the promise of the information super 
highway may be wasted in many circumstances because of 
a lack of compatible equipment available for either the 
residential user or the commercial user. Each of the 
utility companies, including electric power service 
providers, telephone service providers, and cable 
television service providers, are all promising and 
vying to be the provider of the medium which will convey 
the information super highway to the multitude of 
residential and business customers. i n order to 
accommodate the bandwidth needed to carry the data on 



WO WO OS 



FCT/US9S/13598 



the information super highway, utility companies are 
proposing to devote enormous resources to installing 
fiber-optic media, or other wide bandwidth media, to 
each structure within its service area. Each of the 
utility companies are also hoping to provide the 
hardware which will be used within the structure to 
receive the information. 

In view of the present state of the art, it would 
be an advance in the art to provide an ' . improved 
appliance, control , system which is compatible with 
appliance automation systems which are already existing 
or which are installed in the future and which will 
, allow the user to manage the information which is 
delivered to a structure. 

BRIEF SUMM ARY AND OBJECTS OF THE INVENTION 
In view of the above -described state of the art, 
the present invention seeks to realize the following 
objects and advantages. 

It is a primary object of the present invention to 
provide a system and method for retrofitting existing 
appliances for use with appliance automation systems. 

It is also an object of the present invention to 
provide a system and method for interfacing with 
appliance automation systems allowing both compatible 
appliances and non-compatible . appliances to be used 
therewith. 

It is a further object of the present invention to 
provide a wireless control system for an appliance 
automation system. 

It is also an object of the present invention to 
allow existing appliances without any automation 
capability to be addressed and controlled by an 
appliance automation system. 

It is another object of the present invention to 
provide a system and method which replaces many 
appliance control devices with a single wireless 
appliance control device. 
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It is yet another object of the present invention 
to provxde a system and method for allowing control over 
any appliance in a structure fro, any location in the 
structure. 

These, and other objects and advantages of the 
invention will become more fully apparent from the 
description and claims which follow, or may be learned 
by the practice of the invention. 

The present invention provides a system and method 
for retrofitting a PP li ance s for use with an appliance 
automation system, also sometimes referred to as a home 
automation system. The present invention also augments 

automlt" fUnCti ° n ° f ^ 6XiStin * "K>li«c 

automation system. 

in accordance with one embodiment of the present 
invention, a single universal transmitter is provid ed 
which can receive instructions from a central 
audio/visual controller or from any instruction issuing 
appliance automation controller. The single universal 
transmitter is configured for use with a single 
appliance and can be used with any appliance having an 
infrared receiver to which it transmits infrared 
signals. it is preferred that the embodiments of the 
present invention communicate via the AC wiring bus in 
the structure in compliance with the CEBus® automation 
standard as will be explained below. Importantly, other 
communication protocols can also be used in accordance 
with the present invention. 

The described embodiment of the single universal 
transmitter preferably includes means for receiving a 
first control signal. The first control signal may be 
issued by a hand-held infrared transmitter or any 
appliance automation controller which is connected to 
the signal -carrying bus. Also preferably included is a 
means for translating the first control signal into a 
second control signal and means for emitting the second 
control signal, which is recognized by the appliance as 
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a command, to an infrar^ 

mtrared receiver on the appliance 
such as audio or video The ^ - 

:::! 9 dir r s che inf ^ «» i„ fMred 

recexver on the appliance. Aleo induded is a .eans for 
selecting an address for the device so that the single 

universal transmitter will • 

. _ . 111 ^cognize just those 

instructions which are addressed to it. 

One preferred embodiment of the single universal 
transmitter also includes means for sensing whether the 
appliance is in a power active state or a power -inactive 
state. Thus, the present invention ensures that the 
power on command is issue d to the appliance only when 
the appliance is in a power- inactive state. Otherwise, 
in those appliances which do not recognize a discrete 
power on command and a discrete power off command, but 
merely toggle between on and off responding to the same 
command signal, the appliance may turn on when the power 
off state was desired and vice versa. 

The means for sensing whether the appliance is in 
a power active state preferably includes means for 
providing AC current to the appliance, such as an AC 
receptacle, and means for sensing the current drawn by 
the appliance through the receptacle. a means for 
comparing the current drawn by the appliance with a 
predetermined threshold is provided. A means for 
manually varying, the predetermined threshold is also 
provided. A means for perceptibly indicating to a user 
when the current drawn by the appliance exceeds the 
predetermined threshold is also provided so the user can 
set the predetermined threshold to match the current 
drawn when the appliance is in a power active state 
Means for preventing the issuance of a power on command 
if the current drawn by the appliance exceeds the 
predetermined threshold (thus indicating that the 
appliance is already on) is also preferably included 
The issuance of a power off command is similarly 
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inhibited if the appliance is already in its power- 
inactive state. 

In accordance with the present invention, a 
..Plurality of receivers can be placed in different rooms 
in the structure and all the receivers are connected to 
the signal-carrying bus (preferably the AC wiring bus in 
the described embodiment) and thus convey instructions 
which they receive to the universal transmitter (s) . 

A hand-held - transmitter is also included which 
allows a user to control a wide variety of appliances 
from any remote location in the structure. The hand- 
held transmitter preferably comprises an infrared 
emitter, a plurality of function keys which are 
programmable to carry out any one of a set of functions, 
one set of preprogrammed functions for each of the 
appliances to be controlled, such as audio equipment 
video equipment, or any other appliance which may be 
controlled with an appliance automation system. The 
hand-held transmitter also includes a display which 
includes indicia indicating the current function of the 
function keys. 

BRIEF DESCRIPTION OF THT! nptwnino 
In order to better appreciate how the advantages 
and objects of the invention . are ..obtained, a more 
particular description of the invention briefly 
described above will be rendered by reference to 
specific embodiments thereof which are illustrated in 
the appended drawings. Understanding that these 

drawings depict only typical embodiments of the 
invention and are not therefore to be considered 
limiting of its scope, the invention will be described 
and explained with additional specificity and detail 
through the use of the accompanying drawings in which: 
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Figure 1 is a diagrammatic representation of a 
structure, such as a residential structure, with 
electrical appliances and embodiments of the present 
.• invention located therein. 

Figures 2A-C are front, top, and side views, 
respectively, of a first embodiment of the present 
invention. 

Figures 3A-B are front and back views, 
respectively, of a second embodiment of the present 
invention. 

Figures 4A-C are front, back, and top views, 
respectively, of a third embodiment of the present 
invention. 

Figure 5 is a top view of a fourth embodiment of 
the present invention. 

Figures 5A-H are top views showing different 
configurations of the fourth embodiment of the present 
invention. 

Figure 6 is a flow chart representing one preferred 
method of the present invention. 

DETAILED DESCRIPTTnw op THE PROPPED eMBODTM^mtq 

Reference will now be made to the drawings wherein 
like components will be provided with like reference 
designations . 

Reference will first be made to Figure 1 which is 
a diagrammatic representation of a structure, generally 
represented at 100, such as a residential structure, in 
which are located a plurality of electrical appliances 
10, 14, 22, and 18 and representative embodiments of the 
present invention 105, 130, 160, 190, and 230. Other 
electrical devices are also represented in Figure 1 as 
will be explained shortly. 

Also represented in Figure 1 is a signal conducting 
bus 104. The signal conducting bus 104 represents one 
of many different mediums which can be used to allow 
information to be conveyed from one device in the 
structure 100 to all other pertinent devices in the 
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structure 100. The signal -carrying bus 104 is presently 
preferred to be the AC P ower wiring bus of thl 
structure. In particular, the CEBug0 
, automaton standard is adapted to convey information 
between devices via the AC power bus of the structure 
100 It will be appreciated that many other techniques 
can be used to provide information transfer between the 
devices of the present invention. For example, mediums 
such as coaxial cable, twisted pair cable, fiber optic 
cable, radio frequency transmission, as well as other 
mediums now known or developed in the future can also be 
used. The devices and techniques which are necessary to 
transfer information over an AC power bus, or any other 
of the mentioned mediums, are known in the industry and 
those skilled in the art can readily adapt such 
technology for implementation in embodiments of the 
present invention using the information set forth 
herein. Further information regarding the CEBus® 
standard can be obtained from the Electronics Industry 
Association of Washington, D.C. 

It is also to be understood that the term 
"structure,.' as used herein, includes any m an-made 
edifice including those which are not contiguous, such 
as a number of individual buildings which are separated 
by large distances. The present invention/however 
provides the greatest benefits when applied in a 
residential dwelling structure comprising a plurality of 
rooms, also referred to herein as enclosures, and 
represented in Figure 1 at 102A-F. Significantly, not 
only has the industry heretofore not solved the problems 
which the present invention solves but the industry has 
not even recognized such problems. 

Represented in Figure l in enclosure 102 A is an 
appliance 10, for example a television. The appliance 
10 includes an infrared receiver 12. The infrared 
receiver 12 is generally intended to receive coded 
infrared transmissions from a hand-held transmitter (not 
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illustrated) sold with the appliance 10, often referred 
to as a "remote control," which sends a modulated/coded 
infrared signal to the appliance 10 which, when decoded, 
..provides operating commands. As used herein, the term 
"remote" is intended to refer to any location which is 
outside of the housing or cabinet of an appliance or 
other device. 

It will be appreciated that the preferred 
embodiments of the present invention described herein 
can be utilized to instruct appliances which direct the 
conveyance of information both within a structure as 
well as those appliances which direct information into 
and out of a structure. Thus, the present invention has 
application with appliances, devices, and equipment 
described in U.S. Patent Application Serial No 
08/301,910 filed on September 7, 1994 entitled 
Electronic Information Interface which is now 
incorporated herein by reference in its entirety. 

As indicated earlier, many appliances are or will 
be manufactured to be compatible with one or more 
appliance automation standards, including the CEBus® 
standard. other exemplary standards which can benefit 
from the present invention include those known in the 
industry as ECHELON®, D2B®, SMART HOUSE and MEDIALINK® . 
The appliance 10 in Figure l is not compliant with the 
appropriate appliance automation standard and thus the 
system of the present invention is implemented to 
provide such compatibility in a retrofit manner and to 
provide other advantages as well. if appliance 10 were 
compliant with one or more appliance automation 
standards, the appliance 10 would preferably recognize 
and carry out instructions addressed to it via the 
signal -carrying bus 104. 

Represented in Figure l, and depicted within 
enclosure 102A, is a signal universal transmitter 106. 
The single universal transmitter 106 provides the great 
advantage of making the appliance 10 compatible with an 
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appliance automation standard, for example the CEBus® 
standard. Most advantageously, the single universal 
transmitter 106, as well as other embodiments of the 
present invention, can be easily installed and operated 
by the user. The single universal transmitter 106 can 
be configured to be used with virtually any, single 
appliance which includes an infrared receiver, such as 
infrared receiver 12, which receives coded infrared 
signals conveying operating instructions. 

The single universal transmitter 106 is connected 
to the signal-carrying bus 104 from which it receives 
commands in accordance with a communication standard 
and, « the example discussed herein, electrical power 
for its operation. The single universal transmitter 106 
includes an AC power receptacle . no into which an AC 
power cord 11 of the appliance 10 is inserted. As will 
be explained shortly, the single universal transmitter 
106 senses the AC current drawn by the appliance 10 

Also included in the single universal transmitter 
106 are address selection switches 112 which allow a 
user to set the address at which the single universal 
transmitter 106 will recognize appliance automation 
commands present on the signal -carrying bus 104. As 
will be explained shortly, the single universal 
transmitter 106 translates the commands received on the 
signal-carrying bus 104, such as an appliance "power on 
command," into a modulated infrared signal compatible 
with the infrared receiver 12 and the appliance 10 The 
modulated infrared signal is generated by an infrared 
modulator 114 included in the single universal 
transmitter 106. The modulated infrared signal is 
conveyed to the appliance 10 via a cable 118 and an 
infrared emitter 116 which is preferably located near 
the appliance's infrared receiver 12. Also included is 
a processor and memory ill which includes the interfaces 
necessary to carry out communications on the signal- 
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carrying bus 104 and other necessary functions as will 
be appreciated by those skilled in the art. 

Reference will now be made to Figures 2A-C to 
.. provide a more detailed description of the structure and 
operation of the preferred single universal transmitter 
106. as indicated earlier, the single universal 
transmitter 106 receives instructions via the signal- 
carrying bus 104 which in the present example is the AC 
wiring bus upon which instructions are conveyed in 
accordance with the CEBus* appliance automation 
standard. The single universal transmitter 106 is 
installed near the appliance, for example appliance 10 
m Figure 1, which is to be controlled. The single 
universal transmitter 106 is preferably received into a 
conventional NEMA compatible receptacle (not shown in 
the figures) which are found in both residential and 
commercial structures connected to the AC wiring bus 
Extending from the back side of the single universal 
transmitter 106 are hot, common, and ground prongs all 
represented at 126 in Figure 2C. The single universal 
transmitter 106 includes a power supply which derives 
the necessary DC voltage needed to power the components 
of the single universal transmitter 106. it will be 
appreciated that techniques other than the CEBus® 
standard can be used to convey instructions to the 
single universal transmitter 106 and other techniques 
can also be used to power the single universal 
transmitter 106. 

As represented in Figure 2A, a NEMA compatible 
receptacle 110 is included on the single universal 
transmitter 106. As indicated in Figure 1, the AC power 
cord of the appliance 10 is inserted into the receptacle 
110 and the appliance derives its AC power therefrom. 
The single universal transmitter 106 includes a current 
monitor to sense the current being drawn by the 
appliance 10. The current monitor is included to 
determine the "power status" of the appliance 10, that 
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is whether the appliance is turned on or turned off 
For example, if the appliance 10 is a video cassette 
recorder (VCR) the appliance 10 will likely draw a small 
.. amount of current even when the appliance io is in a 
"power off- or "power inactive- state in order to 
operate a clock which is displayed on the appliance 10 
Other appliances may similarly draw current even though 
they are in a power off or power-inactive state. 

Since it is. essential for the single universal 
transmitter 106 to unambiguously command the appliance 
10 to go to a -power on- state or to a -power off- 
state, the single universal transmitter 106 must be able 
to determine which of the two states the appliance 10 is 
in when the command is to be issued. Importantly, the 
current monitor allows the single universal transmitter 
106 to be used universally, even with appliances which 
do not utilize a discrete power on signal and a discrete 
power off signal which is recognized by the infrared 
receiver 12. Such appliances generally utilize the same 
infrared signal command which instructs the appliance to 
toggle between a power on state and a power off state. 

In order to effectively determine whether the 
appliance 10 is in a power on state or in a power off 
state, - the sensitivity of the current monitor can be 
adjusted using sensitivity adjustment 125. In use, the 
appliance 10 is turned on and off while the sensitivity 
adjustment is varied and a power status LED 122 
indicates the sensed state of the appliance 10. The 
power status LED 122 tracks the power state of the 
appliance 10 and the sensitivity adjustment is varied 
until the power - status LED 122 and the actual power 
state of the appliance agree with each other. Once 
adjusted, the single universal transmitter 106 will 
advantageously "know" the power status of the appliance 
10 so that in those appliances without discrete power on 
and power off commands, a command will never be issued 
which will cause the appliance to toggle to the power 
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off mode when it was desired to power on the appliance, 
and vice versa. If the single universal transmitter 106 
senses that the appliance 10 is already on when the 
.. single universal transmitter 106 receives a "turn on 
command" for that appliance the issuance of the IR power 
command to the appliance 10 is inhibited. Further 
explanation of this feature of the present invention 
will be described in connection with Figure 6. 

The described arrangement provides a great advance 
over those previously available control systems for 
controlling audio/video systems. Such previously 
available control systems must have the output of the 
current sensing devices hard wired back to a central 
control system that, by way of a software program, 
15 tracks the power state of all the appliances being 

controlled. If for some reason, and as regularly occurs 
with such systems, the power status of an appliance is 
lost the user ends up with an audio/video system which 
seems to have a mind of its own; for example going to 
the power on state when the power off state is desired . 
The described feature of the present invention overcomes 
this drawback and results in a device which actually 
senses the power state of the one appliance plugged into 
the receptacle 110. 

As indicated earlier, the single universal 
transmitter 106 receives instructions via the signal - 
carrying bus 104 (Figure 1) and is considered part of an 
appliance automation system. It is presently preferred 
that the processor and memory 111 include a CEBus® 
appliance automation system controller such as that 
available from Intellon Corporation (Ocala, Florida) and 
referred to as a CENode board as known in the art. The 
use of the described CEBus® controller allows the 
present invention to integrate into any CEBus® network 
35 and it is preferred that communications over the signal - 

carrying bus 104 be made using the highly reliable 
spread spectrum communications techniques which are 
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available from those providing CEBus® devices. It will 
be appreciated, however, that other standards can also 
be used in accordance with the present invention, both 
. those described herein and those which may otherwise be 
available now or in the future. 

The single universal transmitter 106 is provided 
with three address selection switches 112 which are 
represented in Figure 2B. The address selection 
switches 112 allow a user to easily set the address of 
the single universal transmitter 106. It will be 
appreciated that the three address selection wheels 
allow sufficient digits to allow a large number of 
devices to be each have their own unique address among 
devices controlled by the appliance automation system. 
15 Jt wil1 b e appreciated that using the information 

herein, those skilled in the art can readily implement 
the described address selection switches 112 or a number 
of different address selection techniques. 

Figure 2A provides a further representation of the 
20 infrared emitter 116 which transmits the modulated 

infrared signals to the infrared receiver 12 on the 
appliance 10 (Figure 1) to cause the appliance 10 to 
carry out the desired operations. The infrared emitter 
116 is wired to the single universal transmitter 106 via 
25 a cable 118. The infrared emitter 116 is preferably 

secured over the infrared receiver 12 on the appliance 
10 to block the reception of other infrared signals. 
For example, the infrared emitter 116 is preferably 
secured over the infrared receiver 12 by double-sided 
30 adhesive tape so that the infrared signals emitted 

thereby are directed into the infrared receiver 12. The 
infrared emitter 116 can also be installed inside the 
appliance, if desired for aesthetic or other reasons, 
with the necessary installation procedures . 
35 It will be appreciated that the infrared emitter 

116 and cable 118 provide very reliable conveyance of 
infrared signals to the infrared receiver 12 on the 
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appliance 10 and is usable with a large number 
audio/video devices since most such devices of recent 
manufacture include an infrared receiver 12. Moreover, 
.. it is within the scope of the present invention to 
provide other devices to communicate between the single 
universal transmitter 106 and the appliance 10 in 
accordance with whatever technology may be developed or 
adopted in the future. 

As is known in the industry, many manufacturers 
configure infrared receivers, such as indicated at 12 in 
Figure 1, to recognize and respond to only a unique set 
of infrared codes. Thus, a manufacturer of an appliance 
is supposedly able to prevent remote control devices 
from another manufacturer from working with the 
appliance. In reality, the necessary infrared codes 
needed to work with any particular appliance can be 
readily discovered. The single universal transmitter 
106 includes a library of infrared codes for several 
hundred appliances. The code library can preferably be 
updated or changed in any manner known in the art, for 
example by replacing a read-only memory, via a serial 
port connection (not represented in the figures) , or via 
the appliance automation network. 

As shown in Figure 2A, the ... single universal 
transmitter 106 includes a keypad 128. With the keypad 
128, a user can -enter a number on the keypad 128 to 
select which set of infrared codes from the library of 
infrared codes will apply. Thus, a user is supplied 
with a list of appliances organized by manufacturer 
and/or model and is instructed to enter the proper 
number on the keypad 128. Once the number is entered on 
the keypad 128, the single universal transmitter 106 
will look up the infrared code which properly translates 
the instructions received from the appliance automation 
network and conveys the proper infrared code to the 
infrared emitter 116. When the number is being entered 
on the keypad 12 8 an LED 120 indicates whether the 
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proper infrared code has been found by the color of the 
LED 120, different colors representing acceptance of the 
rubber, rejection of the number, or general trouble 
• The LED 120 will also blink when an infrared code is 
being sent to the infrared emitter 116 to confirm 
operation. 

From the forgoing description, it will be 
understood that the installation and operation of the 
single universal transmitter 106 can be readily 
accomplished. The installation of the single universal 
transmitter 106 consisting of few maj or steps 
including, plugging the single universal transmitter 106 
into the receptacle (not represented) connecting to the 
AC wiring bus 104, plugging the controlled appliance 
into the receptacle no on the single universal 
transmitter 106, and setting the current monitor 
threshold by varying the sensitivity adjustment while 
cyclmg the appliance on and off and assuring that the 
power status LED 122 follows the status of the 
appliance. After these steps, the user then need only 
look up from a provided list the manufacturer and model 
of the appliance and inputting the number on the keypad 
128 which corresponds to the set of infrared codes to 
which the appliance will respond. Finally, the infrared 
emitter 116- Is preferably secured over the appliance's 
infrared receiver (12 in Figure 1) . 

As indicated earlier, the single universal 
transmitter 106 is responsive to instructions conveyed 
via the signal-carrying bus (104 in Figure 1) which acts 
as communications network for the appliance automation 
system. As will be appreciated by those skilled in the 
art, the pertinent instructions can be issued, and the 
operation of all devices responsive to the appliance 
automation system coordinated, by an appliance 
automation network controller 220 depicted at Figure 1 
in enclosure 102E. The appliance automation network 
controller can be any number of devices available in the 



PCT/US95/13598 



17 



10 



15 



20 



25 



30 



35 



industry for example dedicated devices can be used or 
a general purpose PC compatible compute. w<.„ ... 
appropriate interfaces can also be used. 

Referring again to Fioure i ... 
, lm * figure 1, the present invention 

also allows the user to maintain the convenience of 
operating the appliance 10 using a hand-held transmitter 
represented at 230. while the hand-held transmitter 230 

depicted m enclosure 102A it- „h n k 

j.u^a, it will be aporeciai-Pfi 

that the hand-held transmitter can move from ^closure 
to enclosure (i.e., room to room) as will be explained 
shortly. Moreover, the present invention allts the 
user to control not only the appliance 10 using the 
hand-held transmitter 230 but also any other device for 
example computer and communications equipment 
responsive to the instructions issued on the signal- 
=arrv ln g bus 104. Thus, in accordance with the present 
xnventron, a user can have the benefit of potentially 
controlling numerous appliances from the hand-held 
transmitter 230 regardless of where the appliance is 
located m the structure. 

In order to accommodate the hand-held transmitter 
230 shown in Figure 1 a receiver 160 is included The 
receiver is connected to- the signal -carrying bus 104 
which in the present example is the AC wiring bus from 
which the receiver receives instructions and power 
necessary for operation. while the receiver 160 is 
depicted in enclosure 102A, it will be appreciated that 
a receiver 160 can be placed in any of the enclosures 
102A-F or, most advantageously, that a receiver can be 
Placed in each enclosure 102A-F in order to allow 
operation of the hand-held transmitter 230 in any 
enclosure. In the example represented in Figure 1 a 
receiver 160 is also depicted in enclosure 102C and a 
receiver/universal transmitter 13 0 is depicted in 
enclosure !02B which allows the hand-held transmitter 
230 to operate effectively in any of enclosures 102A-C 
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The receiver ISO deludes an infrared receiver 164 
address Section switches 162, and « ~~ J- OI 
«* be necessar, to tunicate „ ith ^'ZlZ " 
. the appliance automation network and tc carry out o,„ 
required functions. Reference win „ ou 2? b ° ? 
^res 3 A and 3B which are front and back ^f " 
preferred embodiment of the receiver 16 0 Th. 

ISO includes a power switch 1,0, a power indi T*™" 

lfi r , . ' P°wer indicator LED 

166 wluch Ulummates when the receiver 160 is in a 

zz m tace ' and an in£rared signai «■» «. 

which illuminates when an infrared signal from the hand- 
held transmitter 230 is received. 

Also represented in Figure 3A is another view of 
the receiver 160. The receiver 160 is preferably 
configured to receive CEBus* «L codes as known in t J 
industry and to retransmit such codes on the cLus* 

"r r l UelnS ' mediUm SUCh ^ thS si ^l-«rrying bus 
10 Other communication protocols can also be usee as 

ore be h 7 Uined Sh °"^ T »* P-«sor 161 (Figu^ " 
preferably comprises a CENode controller board which 
utilizes spread spectrum communications technology as is 
available from Intellon. 

Referring next to Figure 3B, two address selection 
switches 162 are provided. The address selection 
switches 162 include on ly two switches, for example two 
sixteen position switches, which are used to identify 
the enclosure or room in which the receiver 160 is 
located. The location of the receiver ISO is 
transmitted on the signal-carrying bus 104 so that other 
devices can be made aware of the location of the 
receiver 160. 

The capability of selecting an address for the 
receiver 160 allows the receiver i 60 to be addressed 
directly to a group of infrared transmission devices for 
simple point to point control in the case of one central 
audio/visual scree appliance location and multiple 
reception points as is the case where the control 
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.. available in the industry from Pico Products In. ,« 

. electrical power and preferably conveys 

information onto the signal -carrying bus 104 

Reference will next be made to Figure 5 which is a 

more detailed top view of th. v. , / 

Th» ),«„„ k ^ the hand- held transmitter 230. 

The hand-held transmitter 230 includes a battery ( not 

represented) which powers the h„„rt v,-u ^ 

Th= h i , ^ fowers the hand-held transmitter 230. 

The hand-held transmitter 230 includes an infrared 

emitter 232 as can be selected from those available! 

the a an LCD date/time dispiay 23, is also provided. 

While it is preferred to utilize infrared radiation to 
communicate between the hand-held transmitter 230 and 
the receiver ISO. it win b e appreciated that other 
mediums and technologies can be used within the scope of 
the present invention. 

Also represented in Figure 5 are a number of 
information providing displays and input interfaces as 
"11 now be explained. The preferred hand-held 
transmitter 230 described herein includes' eight device 
selection switches 246 , TV1 (Television i, ; tv 2 

Television a), VCR (video cassette recorder,; CBL 

^i_aDie television box) • m n-~ j • 

dox) , LD (Laser disc player) ; CD 

Compact disc player) ; AUD (Audio amplifier) ; and AUX 
(Auxiliary device,. The hand-held transmitter 230 
xncludes a processor and associated memory which are 
programmed to select an appropriate set of infrared 
codes in accordance with which of the eight device 
selection switches have been chosen. A programming key 
242 is provided to allow the hand-held transmitter 23 0 
to receive programming from an external source through 
a Plug (not illustrated) and to set the LCD date/time 



9fi/IJi35 



PCT/DSSS/I3598 



20 



display 234. A liaht kt*v 

The hand-held transmitter 230 also <„„■, 
..dedicated power *ey 23 6 which „ hen ' 

to the appropriate device. The >, ,j 

23n ai.,. ■ . , rne hand-held transmitter 

230 also includes a set of dedicated numeric keys 238 
Also deluded in the hand-held transmitter 230 is an L^o 
ouc h screen 240. The LCD touch screen inc udes " 
transparent touch screen, such as one provided by 
coating. „ hi ch is sensitive to the touch o£ a user and 
forms a pluraiity of Keys. Dn der the transparent toul 

been chosen. The LCD display exhibits appropriate 
a^ha/numeric characters or icons to inrf< Ppropr " te 
user the function which has Zl\ ^ * £ £ 

Sett: r; °:r couch m - ^ ------ 

S^^JZZg* ~ «~ -se 

the t Fi 7 eS 5A "" U1UStrate —l*«y configurations of 
; : screen LCD 240. Each of Fi ^ s ^ 

deferent configuration for the touch screen LCD 240 
showing the appropriate functions assigned to each Key 
m accordance with the device which has been selected 
via device selection keys ( 24 6 in Figure 5, . It wiU be 
appreciated that the functions represented in Pigures 
5A-H are merely exemplary and different or additional 
functions may also be utili.ed. Provided below in "able 

illustrat ^ deVi " S 

illustrates corresponding touch screen LCD 240. 
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1 — 

| TABLE A 


Device 


Figure 


TVl 


5A 


TV2 


5B 


VCR 


5C 


CBL 


5D 


LD 


5E 


CD 


5F 


AUD 




AUX 





those"^ ^ aPPreCUted th " — y variations on 
those delays represented i n Flgures 5A . H 

implemented within the scope of the present invention 
Moreover, hand-held transmitters, as well as oZ' 
similarly functioning devices can h. i , 

„ es ' can be implemented within 

the scope of the present invention which includes only 
dedicated function keys. It will be fwh 

that the hand-held transmitter 230 can L 
rnn) . rnl ^ u can be Programmed to 

control many more devices than represented in Figures 
SA-H Furthermore, the hand-he!d transmitter ,30 Z be 
configured to allow downloading of infrared codes Lt 
its internal memory (via infrared or electrical link, to 
allow the infrared codes for a large numher of dev c 
to he stored still further, it is within the scope o 

hand heiTt lnVe " ti0n '° ^ ^ °" r C ° ^™ the 
di^, ^ ». so that text or icons can be 

displayed for particular devices. 
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It i e preferred that th* k 
the single univers-1 - nan d-held transmitter 23 0, 

aii c 0mmunica ;; ;;;; smitter and th e »c.iv. r 

. • specified i n the ^ * CAL language as 

incorporated herein b Stand ard, wh ich is now 

inching all p roTOlga J d ZlZT\ *» its 

as of the date t-M« and rev isions thereof 

c "J-s specif i ^=>(- • 

understood that other t 18 flled - Ic w111 be 

^ used for ^uxi^T^^J'T'^ " ^ 
herein. =<-ween the devices described 

F or example the h 
utili 2e a set of numeric cot^T- tranSmitter 230 Can 
the receiver iso a ^ , ° h wil1 be received by 

J.&U and placed on m, 
104 where they will be . signal -carrying bus 

subsystem controller * lnterCepted h V an audio/visual 

The audio/visual subsystem^^ in 

includes a keyboard „ 2 „ . C ° ntroller "0 preferably 

"it* the necessary interf ^ ^ 3 pr ° CeSS ° r 

appliance automata. Clrcuit ry for whatever 

omation sta ndard i«= k~ • 
communicate with the • being used and to 

audio/visual subsystel Jo'nTr 1 " 03 ^ 1119 104 ' ^ 

to receive, translate COntr0ller 190 can be used alone 

devices along the '• ^ informat i°n to other 

appliance automation alc^^ff ^ 104 ^ "° 
F ^ure i m enclosure 102E) " 22 ° (depicCed at 

the audio/visual subsvsten, 1Spresent - Alternatively, 
combination with the a C ° ntr ° ller 190 ca * be u.ed in 
controller 22n appllance automation network 

^^U. j£ will h*» 

designation "audio/visual.. ■ 3pprecia ted that, the 
appliances are most preferred aud W^ isual 
invention but other tvn * US6 With the P^ esent 

the present inve^L T'^T M ^ 
language is used, any CEBus® based"' 1.T ^ 
controller can be used t ^ Wh ° le appliance 
devices of the present ■ ° lnStructi °ns to the 

numeric codes or th lnVentl ° n - Whe n the described 

er 190 can be used alone. 
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«* Page. Wiethe 9 CM UtUi2e 3 PlUraUt >- ° f 

the numeric ln£rared codes 6 W. For example, 

start at a t „ . on „ *~ the ™ «*• page might 

forth, until the la af f ■ °" ' " and a o 

— »a S rea he d " h e d " eXamPl6 ' 42 ^ "™ 
« for -power ^. I f„ : d ;,f a3e f <" ™ ««" >egin at 
thia manner an extrlif ^ ~° - ~ on. m 
are generated for those aon,7 , "'"red codes 

°* strict =o,pUan C e r h UC a ; tl ; nS ; he " 
language is not necessarT j"\ * " automation 

Prevents interfered ^ ^7'' 
communicate using i„ frar ec , t deV1Ces whicl > 

numeric codes as descried l " io « " * using 

hand-held transmitt r 3 haltf^ ^ * ^ 

" the te ys 24 „ in "p^/™ ^^-s assigned 
requirement of actual ,S , el "*™»« the 

-id be retired ^tTZ*^ " 
Osing the described „ language were used. 

-hie! the z : t ~ it" the appii -- <~- 

any appiiance or dev ce on the s " ^ 

- — —h codes :; n i;t h ;ndT £ o;i; rryin9 bus 104 

For example, codes for TVl can start at 2 and * 

at 19 an a* <-u . c an 2 a nd end 

associated „1 £ ™ cT^e ST"" 
"ana muter 10 , won. r _ ^ thl^t i™ 
it s programmed range. However if n n * 

- the signai-carrying bus io^ ^II™ 

medicated to -system functions- or Cctl 

-cros which Have been programmed into the audio/vILo 
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subsystem controller i 90 th q 

k ~ Vn , , „ ' Tft ese code pages would have 

Keys labeled "start show » »<m-™- 

"VCR show," «i aS e r disk u lnterTnissl °n- " "end show, 

The eo *J 7 h ° W '" and so f orth as desired. 

• ine codes sent from t-v,«« 

the co.es desert; r ove a C n r T "° U " * 
audio/visual aub eyst et "ntron" 0 ""'^ * ^ 

out the terete 00^^ I™" T 

as H , ra „. . . tne individual appliances 

out the desired functions. 

in FilTs 1 ^ nUmeriC C ° deS f ° r th = indicated 

forth V;,* 8 " " f ° r addi «°nal devices, are set 
forth in Table B provided below. 



2 
3 
4 
5 
6 
7 
8 
9 

10 

11 

12 
13 
14 
15 
16 
17 
18 

182 
183 

184 
185 



Command # Device Command 
TV1 
TV On 

TV Volume Up 
TV Volume Stop 
TV Set Volume (%) 
TV Volume Down 
TV Channel Up 
TV Channel Down 
TV Select Input (#) 

(ant, Video, Cablel, 
TV Select Video Mode 

(NTSC, SNTSC, HDT) 
TV Select Audio Mode 

(stereo, mono, su) 
TV Set Channel (#) 
TV Select PIP Channel 
TV Deselect PIP 
TV Mute 
TV Unmute 
TV Off 

TV Set D (D) T (T) 

CAB1 
CAB On 

CAB Select Input (#) 

(cablel, cable2, etc) 
CAB Set Channel (#) 
CAB Channel Up 



TABLE B 

Name Command # Device Command Name 

TV2 

TV On 

TV Volume Up 
TV Volume Stop 
TV Set Volume (%) 
TV Volume Down 
TV Channel Up 
TV Channel Down 
TV Select Input (#) 

(ant, Video, Cablel, C) 
TV Select Video Mode (#) 

(NTSC, SNTSC, HDT) 
TV Select Audio Mode (#) 

(stereo, mono, su) 
TV Set Channel (#) 
TV Select PIP channel (#) 
TV Deselect PIP 
TV Mute 
TV Unmute 
TV Off 

TV Set D <D) T (T) 
VCR1 
VCR On 

VCR Fast Forward 
VCR Rewind 

VCR Select Input (#) 



(#) 
<#) 

(#) 



20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 
34 
35 
36 

262 
263 
264 
265 



(ant, video, cablel) 



25 



186 CAB Channel Down 

187 CAB Off 

188 Set D (D) T ( T ) 



422 

423 

424 

425 

426 

427 

428 

429 
430 
431 
432 



T0N1 

TUN On 
TUN Off 

™» set Channel ffreg) 
TON Select Preset (#) 
TUN Seek 
TUN Scan 

TON step up Preset 
TUNl 

TON step Down Preset 

TON Select AM 

TON Select FM 

TON Set D (D) T (T) 



1232 

1233 

1234 

1235 

1236 

1237 

1238 

123 9 

1240 



1241 

1242 

1243 
1244 
1245 
1246 
1247 
1248 



AMP1 

AMP On 
AMP Off 
AMP Zone (#) 
AMP Zone {#) 
AMP Zone (#) 
AMP Zone (#) 
AMP Zone (#) 

Input (#) 
AMP Zone (#) 

Loudness 
AMP Zone {#) 
Loudness 



Volume Up 
Volume stop 
Set Volume (% 
Volume Down 
Select 



AMP Zone 

Treble 
AMP Zone 

Treble 
AMP Zone 
AMP Zone 



(#) 

(#) 

(#) 
(#) 



AMP Zone (#) 



AMP Zone 
AMP zone 
AMP Zone 



(#) 
(#) 
(#) 



Select 

Deselect 

Increase 

Decrease 

Increase Bass 
Decrease Bass 
Mute 

Balance Left 
Balance Right 
Balance Front 



266 

267 

268 

269 

270 

271 

272 

273 

274 
275 
276 



Vc * Set Channel (#) 

VCR Channel Up 

VCR Channel Down 
VCR select VCR tuner 
VCR select other tuner 
VCR Play 
VCR Stop 

VCR Start Record Channel 

(#) at (time) 
VCR stop Record at (time) 
VCR Off 

VCR Set D (D) T (T) 



SSPl 



1012 
1013 
1014 
1015 
1016 
1017 
1018 
1019 
1020 
1021 
) 1022 
1023 
1024 
1025 
1026 
1027 
1028 
1029 
1030 
1031 
1032 



SSP On 
SSP Off 
Volume Up 
SSP Volume stop 
SSP set Volume (%) 
SSP Volume Down 
SSP Select Mode (#) 
SSP Select Input (#) 
SSP Select Loudness 
SSP Deselect Loudness 
SSP Increase Treble 
SSP Decrease Treble 
SSP Increase Bass 
SSP Decrease Bass 
SSP Balance Left 
SSP Balance Right 
SSP Balance Front 
SSP Balance Rear 
SSP Mute 
SSP Unmute 
SSP Set D ( D ) T (T) 



VDPl 

!442 VDP On 

1443 VDP Off 

1444 VDP Scan 



Forward 
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40 



1249 
1250 


AMP Zone 
AMP zone 


(#) 
{#) 


oaxance Rear 
Unmute 


1445 


VDP Scan Backwards 


1251 


AMP Zone 


(#) 


Set n f r\ \ » 
c L u ID; t 


1446 

(T) 


VDP Select Input (#) 










(ant, video, cablei,) 










1447 


VDP Select Disk Side (#) 




AUXi 






1448 
1449 


VDP Set Channel (#) 
VDP Play 


2402 


Function i 






1450 


VDP Stop 


2403 


function 2 






1451 


VDP Pause 


2404 


Function 3 






1452 


^P Unpause 


2405 


Function 4 






1453 


VDP open 


2406 


Function 5 






1454 


VDP Close 


2407 


Function 6 






1455 


VDP Select VDP Tuner 


2408 


Function 7 






1456 


VDP Select other Tuner 


2409 


Function e 






1457 


VDP Set D (D) T (T) 


2410 


Function 9 










2411 


Function 10 
CDPi 











542 

543 

544 

545 

546 

547 

54B 

549 

550 

551 

552 

553 

554 

555 

556 



CDP On 
CDP Off 

CDP Select Disk (#> 
CDP Select Track (#, 
CDP Select Random 
CDP seek Forward 
CDP Seek Backward 
CDP Scan 

CDP open 

CDP close 

CDP Play 

CDP Pause ' 

CDP Unpause 

CDP stop 

CDP Set D (DJ T (T) 



45 



7 02 

703 

704 

705 

706 

707 

708 

709 



RVCR1 

RVCR On 

RVCR Off 

RVCR Volume Up 

RVCR Volume Stop 

RVCR Set Volume (*) 
RVCR Volume Down 
RVCR set Channel <f req , 
RVCR select Preset" (#j 



CASS 
1612 
1613 
1614 
1615 

1616 

1617 

1618 

1619 

1620 



1621 

1622 

1623 

1624 

1625 

1626 

1627 

1628 

1629 

1630 

1631 

1632 

1633 

1634 
1635 



CASS On 
CASS Off 

CASS Fast Forward 
CASS Rewind 
CASS Play 
CASS Pause 
CASS Unpause 
CASS Stop 

CASS Select NR Mode (#) 

(Dolby A,B,C, etc) 
CASS Select Line Input 
CASS Deselect Line Input 
^S Select Mic Input 
CASS Deselect Mic Input 
CASS start Record 

Stop Record 
CASS Deck A Fast Forward 

Deck A Rewind 
CASS Deck A Play 
CASS Deck A Pause 
CASS Deck A Unpause 
CASS Deck A stop 
CASS Deck A Select Line 
Input 

CASS Deck A Deselect Line 
CASS Deck A select Mic 
Input 



a Hams 
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7ii 

712 
* 713 
714 
715 
716 
717 
718 
719 
720 
721 
722 
723 
724 
725 
726 
727 
728 
729 
730 
731 



RVCR Select input (#) 

RVCR Select Mode (#) 
RVCR Seek 
RVCR Scan 

RVCR step Up Preset 
RVCR step Down Preset 
RVCR Select AM 
RVCR Select KM 
RVCR Select Mode (#) 
RVCR Select Loudness 
RVCR Deselect Loudness 
RVCR Increase Treble 
RVCR Decrease Treble 
RVCR Increase Bass 
RVCR Decrease Bass 
RVCR Mute 
RVCR Balance Left 
RVCR Balance Right 
RVCR Balance Front 
RVCR Balance Rear 
RVCR Unmute 
RVCR Set D (D) T (T) 



27 
1636 



CASS Deck A Deselect Mic 
Input 



1637 
1638 
1639 
1640 
1641 
1642 
1643 
1644 
1645 

1646 

1647 

1648 

1649 
1650 
1651 
1652 
1653 

1654 
1655 
1656 
1657 



CASS Deck A Start Record 
CASS Deck A Stop Record 
CASS Deck B Fast Forward 
CASS Deck B Rewind 
CASS Deck B Play 
CASS Deck B Pause 
CASS Deck B Unpause 
CASS Deck B Stop 
CASS Deck B Select Line 
Input 

CASS Deck B Deselect Line 
Input 

CASS Deck B Select Mic 
Input 

CASS Deck B Deselect Mic 
Input 

CASS Deck B Start Record 
CASS Deck B Stop Record 
CASS Select Metal Tape 
CASS Deselect Metal Tape 
CASS Select Normal Tape 
CAS SI 

CASS Deselect Normal Tape 
CASS Select CR02 Tape 
CASS Deselect CR02 Tape 
CASS Set D (D) T (T) 



whereL Is "* "* ^ " 1 

ZZZ.t !*"«*- ^ -W^ universal 

tra„ sm tt . r/receiver dep . cced witMn 

the functus of the single universal trmml 
<™«tt«/r.=.,™: 130 4urther 

standard ^TT* ^ th = CEBus® 

standard. Furthermore as w-ii-h ^-u 

descHha , . . ' as Wlth othe r embodiments 

aescribed herein t.u. , , 

' the combined universal 

transmitter/receiv^-r n n ^ lversai 

/receiver 130 can be easily installed and 
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aerated by the user 

Emitter/receiver 130 can J „ Joined universal 

such ae fa "eludes an infrared 

in frared transni ^7 «>ich receives 
instructions. 1OTS c ™"=ying op eraEing 

The combined universal ► 

-ceives instructions in ^1 104 which it 

automation standard and f"*" 1 " an ap pliance 

herein, electrical power f or L bussed 
•"itter 140 i8 aleo J ^ration. *» -frared 

via a cable. , t0 an ^rared modulator 

4A . C ^ €f6rence «m now be made to p 

A . ° f ° r a m ore detailed explan/ ^ Figures 

— ersal transmitter/recede ~ o£ the combined 
- a versaltrans ra itter/ receiver r i30 130 - ^ -mMned 
receptacle 132 ( Figure 4 ^ 130 Eludes an AC power 
» °* the a PP l iance 14 is !j e n r \°J hlC > «» AC power cord 
connection with the single uni ^ Was ^Plained in 
combined universal transmT"* 1 ^^ter 106 , 
t^ AC current drawn J ^r^^ »0 senses 
determine the power staL of ^ ™ " ^ ^ ^ 

Still referring to P igure T\Z T " " 
transmitter/receiver 130 ^clud 6 COmblned ^iversal 
sense the current being drawn * CUrrent ™^tor to 

c ^ent monitor 5 Qf ^^theappH^^^ The 

transmitter/receiver 130 fu „\ ■ COmbined universal 
-rrent monitoring feature oTT^ Similarly t0 the 
transmitter 106. Since it s Sln9le universal 

-iversal *r^ ttBt/n ^™^" 'or the combined 
command the ap p i iance 14 fc "° to unambiguously 

to a -power off- mode J° * " P ° Wer on " ™>de or 
transmitter/receiver 130 must b. ki ^versal 
of the two states the apDl t0 dete ™*™ which 

command is to be issued ""^ 14 is in when the 
mo -itor allows . ^tantly, the current 

combined universal 



transmitter/receiver 13 0 to k 

-ith appl iances which dQ b * universally, even 

signal and a discrete " 3 discrete Power on 

• rec °?ni 2 ed by the infrared.- °" Signal Which is 

In order to eff ! MC91Ver 16 ■ 
=i to effectivelv 

appliance 14 i s in • 7 fletermine whether the 

mode, the sensitivity ^'J* ^ ° r in a P ower °« 
adjusted using sensitivity ad^ ^ Can be 

top view of Figure J ad ^ UStm -t i 46 represented in 

»ith the single universal \ SX P lai ned in connection 

O «.u J iversal transmitter ioe rp< 

O. the a PP li ance 14 (Figure . 106 (Fl ^res 2A- 

whlle the sensitivity ad-i f\ " tUrned on and off 

-—us LED 15a represent r^he'f 8 ^ ^ 3 ~~ 
4A indicates the sensed state of th ^ °* ^ 

Power status LED 152 tracks „ fiance io. The 

appliance 14 and the se StatUS of the 

varied until the power adjustme nt i 4S is 

Power state of the 2] ^ 152 and the actual 

ad jU ste d p ;r e 14 agree with each ° th - 

transmitter/receiver 130 will C ° mblnSd universal 
Power state of the appli advanta 3eously know the 

appliances without dUc^^t 11 ** ^ 

commands, a command will never x ° ff 
cause the. appl iance to er £ — ed which win 

ifc WaS to power " on ; h r e aD P D °; er ° ff ^ ^en 

— . lf the combined ^ appi lance , and v±ce 

»0 senses that the appl iance , ^ ^"er/receiv^r 
combined universal already on when the 

on co^rLr :r::;r receiver 130 recei - • 

infrared sign al represe ntin 7 ° f the 

appliance M is ^ ~ d C ° 

Referring now to Figu re 4B a , . , 

UniVerSal tr — i«r To *" 
selection switches i 3B which ' " 130 are 

» dd — at which ^ all c °» « to set t „e 

transmitter/receiver 130 „ U1 ""^^ universal 

automation commands present on theTi^?* aPPl " nce 

on tne signal-carrying bus 
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104 • The C °^ined universal tr 

includes four address ae i " tranSmit ^/receiver 130 
Preferred in thfi "*teh.. 13B which, as 

•designated as ..house,.. ..devicH 0 ^ 011 SyStem < are 
but more or fewer address select' " * nd 

wed i n accordance with th SWitches can also be 

compliance with other aDD l iavea tion and in 

*• indicated ^ a ~ion system 



transmitter/receiver 130 receive" Uni — * 

signal-carrying bus 104 which \ lnBtruct ^ns via the 
AC wiring bus upon which i 6Xample is 

P^ferablv in "™ <™ d 

automation standard " ^ GEBus * appliance 

transmitter/receiver i 30 < y COmbined universal 
interface which allows coom, ■ ' * process ^ and 
trying bus 104 , p^ £e ~ Mtlon the signal 

~ appliance au^ ^ ^ ^ ^ 

The combined universal t- 
installed near the ap P i iance T 1 ^^ 130 is 
ln Fi ^e i, which is to b. eXamPle fiance 14 

^P-ially shown in ^ *- P-r cord 

-i-rsal transmitter^^ " °* ^ C °^ d 
"ceaved into a conventional NzL " Preferably 

(not shown in t he fW i Com P*tible receptacle 

-sidential and ccL^TJ, ^ ^ 

AC --ng bus 6rClal St -ctures connected to the 
transmitter/receiver 130 ^ A COmbined universal 
derives the necessary Dc 9 P ° W * r SUPPly which 

internal components. ^ needed to P^er its 

Referring again to F igure , h , 
transmitter/receiver i 3o • COmt >ined universal 

signal-carrying bus 104 J??^* inStructi °ns via the 
easting appliance - *™ °< any 

Preferred that the s'l SyStem - " iS Presently 
include a p^^ [T jT^ 10 6 
CEBus® appliance .ut«tL» 9 

yStem droller such as 
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^. S^^Jr^.** 50 ^ - ~— to 

Figure 4A illuatraf-^ 
• 15 « "hich shows ^ 3 P °"« -i'ch 148 and an « 
transmitter/receiver 130 is " c °"*ined universal 

" the '«« view of Figure A1S ° 

reception LED 150 „Mch <<i ">frared signal 

As represented m Pigure x Slgnal " 
transmitter/receiver i 30 -, combined universal 

"0 which. transmits a mod ^* S ™ infrared e mitter 
infrared receiver i 6 on , h lnfrared si *nal to the 

appliance 14 to carry out " ^ C3USe the 

infrared emitter 140 is wired ^ ^^ions. The 
transmitter/receiver i 30 v^ t0 ^ COmbined universal 
in connection with the VfrTeT ^ AS 6Xplained 
infrared emitter 140 is / emitter 116 ' the 

infrared receiver 16 on .. Preferably s *cured over the 
reception of other infrared" aPPllance 14 to block the 
the same advantages as previ JLTillTl V° 

As ^s the case with ^ SXplained - 
transmitter i 06 , th single universal 

transmitter/receiver' no ■ *\ C ° mbined universal 
codes for several hund^n * 1±tar * ° f **«r.d 

- preferably be ^ ' *» cod. library 

known in the art, £or exampl in any of the ways 

memory, via a serial no^ y re P la cing a read-only 

the fibres,, or ^ a P h r ~"~«« ,not represented in 
*• shown in the ^ 1-nce automation network 

universal transmitter/receive, „„ <C ' combi "^ 

whereby a user can enter a k * ke ^ a = "« 

seiect which set cf "fr, , °" keypad 128 to 

infrared codes win ^ ° f 

the proper nun^er is enter d ^ "*"**• ° n ~ 

combined universal transmitter/rtl'^ Che 

the proper infrared code whicl I "° ^ 1o< * " P 

the instructions receivld torn Cra " SlateS *™ 

from the appl ianC e automation 
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network and convey the proper . f ^ 

-frared emitter 140 lFL J^ °ode to the 

From the forgoing descrinn 
understood that the install * ' ^ Wil1 be 

coined universal ^^l^ "* <* the 

universal tran Smitt er/receive r ^ ^ 

"■ajor steps including.- pluggina "° C ° nS1StS of - few 

transmitter/receiver 130 , Unive «al 

presented) connecting", "T^ ^ 

the controlled appliance into m, ' plu ^ in 3 

coined universal ^ t £%£^* » *■ 

current monitor threshold ^ ""^ ^ 

adjustment while cvcli™ 9 sensitivity 

status of the appliance • follows the 

« the keypad ^ lnPUtCinS Pr ° Per ~ 

infrared codes to j£ * the »f 
final „ jor step invo v « ' h e f f " A 
secured over the appli^ tCed""" "° ^ 

«*« v . The co^^ mive ;; a r tr , eceiver (is in 

"0 is response to i nst " tran =-tter/receiver 
-a-held transmitter 230^/, 7TT °" 
via the signal -carrying bus »04 * 
aiso „i thi „ the Z ope of tne ^ " ' " is 

i-lude the covenants neLssarv r 3ent inVen "° n " 
of appliances fr0m a sin^^c TZTTtl 
universal transmitter/receive « • -T combined 
<* outlets and IrtJZZZT'™ ^ ' 

For example t he appf 6 ■ at ~'*<» *» -e. 

p ' cne a PPliance 18 which ^ e ^ . 

enclosure X02F includes a CBNode controller fT?" 
the hand-held transmitter 230 can k ° a " d 

control the appliance 18 Confi ^red to 
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Reference will next be made to v 
flow chart representing 19ure 6 which " a 

- universal tx^^l^^^ «- ^ined 

e^ne, in co ^ ^ -° - a S that 

understood that the described mM „ • " ls to ^e 

signal is received from t-h= 
automation network, for example che ^ ap ^«« 
104 represented in Figur / th * "^carryang bus 
translated to an address and / " 9 then 

- step 254 the alressTs e ' ^ " ^ 

« it contains the proper "^r^^r" 
does not contain t-h a ~ the ad dress 

until another signal - thofl «* 

aadress contains 9 " 1 " ^ »»■ « th. 

a-t.™ „ the *£ZZ STl.TJ^*? U " 

range at step 256 „ th . " ^ Che P r °Per 

command with' th. ^ d ° eS not ' 

-n it £ r 1;::;:;:: m 1 :™ - ~ — 

step 258 if thm ■ \ 5 1 18 9 power si gnal at 

alined " r r ; r r signai then * is 

*« -a i£ so the ..C prUedtTo t^T/ T 

is determined if th 0 = , ■ P 62 where it 

«- method proir tT^r " ^ " ~ 

already on, the method ends until ,1 U 

received at step 250. !f u isd , Si9 " al " 

th** w Jr " ls determined at sten ocn 

that the power signal is not a power on alm 1 
confirmed that the sianal < «, 5 31 ' ifc is 

264 if tht , ? 1 18 9 P ° Wer off signal at step 

If the power signal is a power off e ^ , 
determined if che an m signal, it is 

cne appliance is already off • * 

the method proceeds to step 26B . „ Dl lf DOt 

1 Lne a PPliance is 
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already off, the method ends until 

received at step 250. At eteo 25 ' \ ° ^ ls 

- ^ ^ ( °; h Z vi > 

In view of the foregoing, it win , V ' 
that the present appreciated 

*» ret^fittLV el t!" Pr ° Vi 1 deS 3 ™ ~" ""hod 
applia.ce automat^y 11 Z T^ °" ™ 

and method for interfac^ a system 

sterns ailowino both 9 at .; th automation 
compatible appliances to be used \h PPllan ° eS and 
invention aiso provides a wire! Chere "" h - Th = P""™: 
appliance automation ™ ^ " 
appliances without any au to L t * e * iStinS 

addressed and coatr*!^^"" "^"^ C ° b * 
system. Moreover th. „ appl lan c a automation 

system and method which inVentiM P ™ id - a 

devices with a singie „iref ^ * PPlianCe C ° nt ™ 1 

and aiiows controT v ' 

from any iocation in the stLtur/"" " " """"" 

» -ciL h : ^ttr r; a ;:r n r f ~ in ~» 

essential characteristics xte d « 
are to be considered in "V""*- embodiments 
illustrative and not restr ct^ *** " 

invention is, therefor. • , ° Pe ° f the 

claims rather than by the' t^I^ * ™* d 
"hat is claimed is ^ d " ert P^«- 
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to an appliance frTa^ C °~a""* i-tructions 
comprising: fr0 ™ 8 ^.tien. the system 

meanS f ° r —iving the first control signal- 
means for translating the first m „ , 
into a second control signal t Z T 

signal in cl udin g at least TL 

at. least a power on command; 

the s 7 I emit " n9 the BeC °" d °»trol s/gna! 
the second control ^ ^.^ ^ J-l. 

appliance; and y 

means for sensing whether the appliance is in 
a Power active state or a power- inactive 

the r ur 7 chat the power °" «— « i- 

on! Tt emi " lnS the Se =° ad =-trol signal 
only if the appliance is i„ . power-inactive stat 
2- A system as defined in claim i „ herein *" 

infrared receiver """"'"—l controller, an 

controller. ™ ap P lia "« automation 

3. A system as defined -; r, t • 
hanri . aetmed m claim 2 wherein the 

hand-held transmitter comprises: 

an infrared emitter; 

a plurality of function keys, the plurality of 
functions keys being programmable to change their 
function from , previous function to a current 
function; and 

a display, the display including indicia 
indicating the current function of at least some of 
the plurality of the function keys. 
4 - A system as defined in rla-i™ v 

;r T receivin9 the "« ^^ZZ 
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5- A system as defined in claim i v • 
means for translating the first ^ th * 

a Pressor and meal ^ 
control signals corresponding J a 8et of 
•agn.1. which are acceptable to the appltnce ^ 

e- A system as defined in claim i u' • 

an infrared emitter; 

10 ol f ° r attach ^g the infrared emitter in 

dose proximity to an i nfrared receiver on t h 
appliance; and receiver on the 

means for connecting the infrared emitter to 
the means for translating. emitter to 

7 - A system as defined i • 

ac ti ve or . p 0 we r . iMCtiv /: tac r: 0 ; s r " e ;. poaer 

appuILT Pr ° Vidi - * — to the 

appuiz: for Gensins the ™ *•» * «- 

means for comparing the current drawn by the 
appliance with a predetermined threshold- 

threat maDUally TOryin9 — — ed 

, "T anS f ° r » er «Pt">ly indicating to a user 
when the current drawn by the appUance exceeds the 
predetermined threshold; and 

means for preventing the means for emitting a 
second control signal from emitting a power 0 „ 
™ d lf C — <*awn by the a P pplianc °: 

exceeds the predetermined threshold. 
8. A system as defined in claim i f urther 
comprising means for selecting an address for the means 
^ for receiving the first control signal. 

9- A system as defined i n c i aim 2 f 
comprising: lurcner 
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rn71 , . . £ ° r receiv ^9 an infrared signal 
containing instructions for the appl iance/ J^ 1 

b.« m ° dUlatin 5 an infor mat ion carrying 

bus , the firet controi s±gnai 

Lrrrr :p;r iance and ** - 

signal. ^-nce w lth the first control 

from SyStem ^ COmmunic "^ control signals 

from a. first remote location to a first a J 
contained within a appliance 

wicnin a structure including = 
distribution bus, the SVS r™ 1Tlclud ^5 a power 

tne system comprising- 

remote means for emitting a first control 
signal from the first remote location- 

means for receiving the first control signal; 

means for translating the first control signal 
xnto a second control signal, the second control 
signal including at least a ™„„ 

a least a power on command; 

means for transmitting the second centre! 
signal over the power distribution bus ■ 

.„„ ™" nS £ ° r reCeivin ? th = ^cond control signa! 
fro. the power distribution bus and transiting rte 
second control signal into a third control sigLl 
the f receiv . ng secona controi 

being » physical proxin , ity 

appliance; ' rsc 

-eans for emitting an infrared signal 
corresponding to the third control signal; and 

means for sensing whether the first a PP li ance 
is m a power active state or a power-inactive 
state and for ensuring that the power on command is 
issued by the means for emitting an infrared signal 
only if the first appliance i«s in = ~ 

nuance is m a power- inactive 

state . 

re „"' A Syetem " de£i " d in claim l0 wherein the 
remote £or emitting a first control signal 

comprises a hand-held transmitter. 
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12. A system as defined in claim n u 
hand-head transmitter comprises: " """^ the 

an infrared emitter/ 

a plurality o£ function keys, the plurali 
unc 1OTS keye being pIOJrammable to y ^ 

function from a previous f„„,n 

function, and "° n C ° 3 CUr " nt 

a display, the display including indicia 

h?:r in ?. the CUrrent fUn ° tiOT ° £ " ^ 
the plurality of the function keys 

means for transmitting the second control signal 

comprises: ==>J-gnai 

15 „ " eanS £ ° r modula "ng an information carrying 

bus w lth the first control signal containing the 
instructions for the appliance and for including an 
address for the appliance with the first control 

20 m „ * SyS ""' M defined in clail » 1° "herein the 

means for receiving the second control signal from the 

control signal ln to a third control signal comprises a 
processor means and means for looking up a set of second 
control signals corresponding to a set of infrared 
Signals which are acceptable to the appliance 

IS. A system as defined in claim 10 wherein the 
means for sensing comprises; 

means for providing AC current to the first 

appliance; 

c . f ° r Sensin 9 Cerent drawn by the 

first appliance; 

means for comparing the current drawn by the 
first appliance with a predetermined threshold- 

3 5 , h " eanS manUaUy VarYing the Predetermined 

JD threshold; 
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mean, for perceptibly indicating to a user 
"hen the current drawn by the £irst appliance 
exceeds the predetermined threshold,, and 

means for preventing the means for emitting a 
second control sianal . 

^ m emittl ng a power on 

command lf the current ^ appliance 

exceeds the predetermined threshold 

mean A SyStem 38 d6fined in Claim 10 whe "in the 

means for receiving the f irst control >w - f 

0raPnS ; S mSanS f ° r a third control signal on 

a signal-carrying bus to a second appliance. 

17 A system for communicating control signals 
fro, e the of a first iocation ^ 

7 e l0Catl ° n t0 * first fiance at a first iocation 
or t 0 second appl . ance ^ a seQond iocatio ^ 

and the second locations both contained within a 

structure including a power wir-i™ k 

comprising: ? bUS ' the SyStem 

remote means for emitting a first control 
signal, the remote means being movable between the 
first remote location to the second remote location 
and including a battery; 

means for receiving the first control signal 
at the first remote location; . 

means for translating the first control signal 
into a second control signal, the second control 
signal including at least a power on command and at 
least one address; 

means for transmitting the second control 
signal over the power distribution bus; 

first means for receiving the second control 
signal from the power distribution bus and 
translating the second control signal into a third 
control signal, the first means for receiving the 
second control signal being in physical proximity 
with the first appliance; .- 
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first means for decoding the ad rfr« 
determining if the address ^/^^ " 
appliance address; ixrst 

first means for conveying the thi^ 
signal to the first appliance, ^ 

sianalT rSCeivi ^ th. second control 

signal from the pow— dis-r<K «. ■ 

— aiSt -nbution bus an ^ 

tr» sl ting the second controi lnto bu ; th - d 

contra! srgnal, the second means for receiving th 
witn the second appli ance . y 
second means for decoding the address and 
determining if the address matches the second 
appliance address; second 

second means for conveying the third control 
signal to the second appli ance; Md 0ntr01 

means for sensing whether the f irst aml • 

is in a power active stat. »PPl«nce 

state anrf f 3 P owe r- inactive 

scate and for ensurina that * r^,. 

issued by the first JL , ^ is 

control * , 7 f ° r COnve y in 9 the third 

control s.gnal only if the appliance is in . power . 
inactive state. power 

18. A system for retrof itf i nr, 

an infrared receiver for aPPllanCe havi "9 

ceiver for intercepting coded infrared 
commands, the system comprising: "trared 

means for receiving a first control signai 
generated by an appliance controller- 

means for translating the first control signal 
into a second control signal, the second control 
signal including at least . pQwer on 

means for emitting an infrared sig „ al 
corresponding to the second control signal, the 
infrared signal being recognized by the appliance, 
and for directing the infrared signal i„ co the 

infrared receiver; 

means for providing operational voltage and 
current to the appliance; and 
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means for sensing the curr^nh *i 

or a power- inactive state such that 

ittTrr command is issuea * «- — * 

emitting the second control signal only if th e 
appliance is in a power-inactive state 

^ in » —in the 

means for receT^ C ° ntr01 

C*. lan^aje D9 619,131 ""^^ «- CSBus® 

20. A system as define ~i • 

uejianea in claim 18 whprAin *-v,~ 
means for transl^inrr +u wierein the 

second contro^a! ^ r^fi*" ' 

for looking up a 8et of P roces *°r and means 

corresponding t ? o a "T" ^ 

acceptable to the appliance m ' « 

21- A system as defined in claim 18 wherein the 
means for emitting an infra^ -, Wiiere ^ the 

th~ a * infrared signal corresponding to 

the second control signal comprises : 
an infrared emitter; 

means for attaching the infrared emitter in 
close proximity to the infrared receiver on the 
appliance; and 

means for connecting the infrared emitter to 
the means for translating. 

22. A system as defined in claim 18 wherein the 
mea ns for providing operational voltage and current to 
the appliance comprises a NEMA compatible receptacle 
providing AC power. 

23. A system as defined in claim 18 wherein the 
means for sensing the current flow comprises: 

means for sensing the current drawn by the 

appliance; 

means for comparing the current drawn by the 
appliance with a predetermined threshold; 
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means for manually van/4n» -v 
threshold,- varying the predetermined 

means for perceptibly indicate,, - 
when the current drawn by tL a pp T" n 3 
predetermined threshold, and the 

means for preventing the means for emitting 
mfrared signal from emitt-g a p-wer " ln9 an 

the current drawn by the 111 e00 " ad " 

predetermined threshold ^ ~ e ~ ta tta 

remote 2 ^oL~r^ i :g.- 11 -- ' 

aPPli «« Unction, the first control s Tll 
consisting of a code which is „„ ( ^ 
appliance; rec °9"^»d by the 

=10™^ r6CeiVin9 ^ «™ -ntrol 

:=? code which*?; n:: 

ctppj-iance as representing the fiV e , 

function; and " appliance 

to the""/" C ° nV€ying SSCOnd Signal 

to the llance such fche ^^^^ 

out the function represented by the second , 
signal. y cne sec ond control 

25. A system for control i •; 1 
remote location as def " " 

for emitting a wireless f irst control " means 

-ans for selecting a set 71 ic T C ° mPriSeS 

the functions of the first aonli T CO ™P- d to 
selecting a set of T aPPllCatl ° n and «»s for 

, 9 3 SSt of codes which correspond to th* 
functxons of a second appliance. ^ 

26. A system for controlling an appliance fm« 
remote location as defined in claim 24 wherein 11 
for translatinrr fi, wnerein the means 

translating the f lrs t control signal into a second 
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tor further _ prlses ^ J™» : ean s 

28. A system for controlling an ™i ■ mitter - 
remote location as defined in .1 appllanc * from a 

^unea an claim 24 wherpin *->,~ 
for conveying the second ^ *" erein tIle 

infrared emitter. ^ ^^ises an 
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